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Development of Image-based System for Multiple
Fluorescence Imaging Study
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ABSTRACT

\AAARA
, Heon Yoo

(ARAAASS
, Seung Hoon Lee

In these days, fluorescent materials such as ICG or 5-ALA is used for the brain surgery. The patients
who underwent brain tumor surgery has been increased during last 30 years and the survivorship rate
increased 22~33% in 5 years. Recently, the Fluorescence induction surgery is developed for more safety
and improved the resection rate for the glioma in the neurosurgery field. In this study, we proposed
fluorescence area detection method for ICG and 5-ALA fluorescence induced surgery using acquired
images from image processing. Accuracy was 99.21% from ICG images, and 99.51% from 5-ALA images.
Matthews correlation coefficient was 88.67% from ICG images, and 90.49% from 5-ALA images.
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Fig. 1. Microscope system, (Getting Multiple Fluores—
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Fig. 2. Image process, image registration method overview
using the ICG and 5—ALA.
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Fig. 3. Image registration method using intensity value
of images.
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Fig. 4 Histogram—based binary method (T: threshold).
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(a) (b)

Fig. 5. ICG Image Processing. (a) IR Image of Vessels in The Abdomen of Mice and (b) Vessel Detection Stained
with ICG,

(a) (b)

Fig. 6. 5—ALA Image Processing. (a) Brain Imaging of Rat and (b) The Direction of The Arrow is in The Brain Tumor

Locations,
7t B3-S B3l T A 2 FEUE &1 7bsst Fig. 7(a)& ASe A xgoA ALEE = §4 <l
55 Fig. 6(A A 229 94& 34Tt Bl o] 2~ Gdoltt. FAlYl RGB, ICG, 5-ALA %%

(a) (b)

Fig. 7. User interface using proposed method, (a) Typical video output and (b) overlay video output.(green : ICG
red : 5—ALA).
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Table 1, Evaluation results,(compare auto detection to
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Sensitivity | Specificity | ACC MCC

ICG 82.67% 99.9% 99.21% | 88.67%

5-ALA | 84.49% 99.9% 99.51% | 90.49%
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